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(54) SHOWER CONTROL SYSTEM

(57) A shower control system includes a controller
(260) in communication with a plurality of output devices
(121-129, 141) located within a shower enclosure (100).
The controller (260) is configured to control the plurality
of output devices. The shower control system further in-
cludes a control panel (160) in communication with the
controller (260) and configured to provide a graphical us-
er interface for controlling the plurality of output devices.
The control panel includes an electronic display (161)
configured to present dynamic content, one or more static
buttons (162), and a touch-sensitive panel (163) overlay-
ing both the electronic display (161) and the one or more
static buttons (162). The touch-sensitive panel (163) is
configured to detect a user interaction with both the one
or more static buttons and the dynamic content presented
via the electronic display. Output from the output devices
is dependent on the respective device being selected as
well as being activated by the user.
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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATIONS

[0001] Thisapplication claims the benefit of and priority
to U.S. Provisional Patent Application No. 61/934,811,
filed February 2, 2014, the entirety of which is incorpo-
rated by reference herein.

BACKGROUND

[0002] Showers have conventionally utilized mechan-
ical user interface controls such as handles, knobs, se-
lector switches, and the like. These mechanical user in-
terface controls conventionally have a direct mechanical
link to shower valves or other shower components. The
mechanical user interface controls conventionally oper-
ate independently such that actuation of one control does
not affect operation or actuation of another control.
[0003] It would be advantageous to provide an im-
proved system for controlling various components of
shower systems.

SUMMARY

[0004] One implementation of the present disclosure
is shower control system. The shower control system in-
cludes a controller in communication with a plurality of
output devices located within a shower enclosure. The
controller is configured to control the plurality of output
devices. The shower control system further includes a
control panel in communication with the controller and
configured to provide a graphical user interface for con-
trolling the plurality of output devices. The control panel
includes an electronic display configured to present dy-
namic content, one or more static buttons, and a touch-
sensitive panel overlaying both the electronic display and
the one or more static buttons. The touch-sensitive panel
is configured to detect a user interaction with both the
one or more static buttons and the dynamic content pre-
sented via the electronic display.

[0005] Insomeembodiments, the touch-sensitive pan-
el includes a transparent portion through which the elec-
tronic display is visible and an opaque portion including
one or more fixed-position optical apertures defining the
one or more static buttons.

[0006] In some embodiments, the control panel in-
cludes a first backlight configured to provide backlighting
for the electronic display and a second backlight config-
ured to provide backlighting for one or more of the static
buttons. The second backlight may include a discrete
lighting element for each of the static buttons. Each of
the discrete lighting elements may be independently con-
trollable to illuminate one of the static buttons. In some
embodiments, the control panel includes a light guide
configured to direct light emitted from the second back-
light toward a front surface of the control panel and

10

15

20

25

30

35

40

45

50

55

through a fixed-position optical aperture in an opaque
portion of the touch-sensitive panel. The light guide may
include adiscrete light guide element for each of the static
buttons.

[0007] In some embodiments, the static buttons in-
clude a temperature up button and a temperature down
button. The control panel may be configured to illuminate
the temperature up button and the temperature down but-
ton when temperature adjustments are available. The
control panel may be configured to de-illuminate the tem-
perature up button and the temperature down button
when temperature adjustments are not available.
[0008] In some embodiments, the plurality of output
devices include a plurality of shower outlets. The static
buttons may include a temperature up button and a tem-
perature down button. The controller may use input re-
ceived via the static buttons to adjust a temperature of
water being dispensed from the plurality of shower outlets
regardless of the dynamic content presented via the elec-
tronic display.

[0009] Another implementation of the present disclo-
sure is another shower control system. The shower con-
trol system include a controller in communication with a
plurality of output devices located within a shower enclo-
sure. The controller is configured to control the plurality
of output devices to provide a feature of the shower con-
trol system. The controller maintains first state informa-
tion indicating which of the plurality of output devices are
selected. The controller also maintains second state in-
formation indicating whether the feature is active. The
controller uses the first state information and the second
state information to determine whether to use each of
the plurality of output devices to provide an output to the
shower enclosure.

[0010] In some embodiments, the shower control sys-
tem includes a control panel in communication with the
controller and configured to provide a graphical user in-
terface for controlling the feature of the shower control
system. The graphical user interface may include a plu-
rality of selectable icons representing the plurality of out-
put devices. The controller may be configured to receive
a user selection of one or more of the output devices via
the graphical user interface and to update the first state
information based on which of the output devices are
selected via the graphical user interface.

[0011] Insome embodiments, the control panel is con-
figured to provide a graphical user interface for activating
or deactivating the feature of the shower control system.
The controller may be configured to activate or deactivate
the feature of the shower control system and to update
the second state information based on a user input re-
ceived via the graphical user interface.

[0012] In some embodiments, determining whether to
use an output device to provide an output to the shower
enclosure includes using the first state information to de-
termine whether the output device is selected, using the
second state information to determine whether the output
device is used in an active feature, and in response to a
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determination that the output device is both selected and
used in an active feature, using the output device to pro-
vide an output to the shower enclosure in accordance
with the active feature.

[0013] In some embodiments, the controller is config-
ured to receive a user inputindicating the selected output
devices prior to activating any of the selected output de-
vices. The controller may activate all of the selected out-
put devices simultaneously upon activating a feature of
the shower control system that uses all of the selected
output devices.

[0014] In some embodiments, the controller is config-
ured to run multiple active features of the shower control
system concurrently and deactivate an active feature of
the shower control system. In response to deactivating
the active feature, the controller may deactivate each of
the plurality of output devices that are used only in the
deactivated feature of the shower control system. The
controller may continue to operate each of the plurality
of output devices that are used in any remaining active
features of the shower control system in accordance with
the remaining active features.

[0015] In some embodiments, the plurality of output
devices include a plurality of shower outlets. The control-
ler may be configured to determine that a purge feature
of the shower control system is enabled and receive a
user input selecting a new feature of the shower control
system for activation. In response to the user input se-
lecting the new feature for activation and prior to activat-
ing the new feature, the controller may temporarily acti-
vate all of the shower outlets until a temperature of water
dispensed from the shower outlets reaches a threshold
temperature. The controller may activate the new feature
and operate the shower outlets in accordance with the
new feature once the temperature of the water dispensed
from the shower outlets reaches the threshold tempera-
ture.

[0016] Another implementation of the present disclo-
sure is yet another shower control system. The shower
control system includes a controller in communication
with a plurality of output devices located within a shower
enclosure. The controller is configured to control the plu-
rality of output devices to provide a spa experience in-
cluding a predetermined sequence of outputs from the
plurality of output devices. The shower control system
further includes a control panel in communication with
the controller and configured to provide a graphical user
interface for controlling the spa experience. The graphi-
cal user interface includes selectable options for adjust-
ing a parameter of the spa experience while the plurality
of output devices are providing the spa experience.
[0017] In some embodiments, the spa experience in-
cludes multiple timed segments. Each of the segments
may include a different combination of outputs from the
plurality of output devices. The selectable options for ad-
justing a parameter of the spa experience may include
options for advancing to a next timed segment of the spa
experience and returning to a previous timed segment
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of the spa experience.

[0018] In some embodiments, the selectable options
for adjusting a parameter of the spa experience include
options for adjusting a target temperature of water output
by the plurality of output devices during a segment of the
spa experience. In some embodiments, the graphical us-
er interface is configured to display a pop-up temperature
adjustment window in response to receiving a user input
changing a target temperature of water output by the plu-
rality of output devices.

[0019] Insome embodiments, the graphical user inter-
face is configured to display a temperature rising indica-
tor when a temperature of water output by the plurality
of output devices is increasing toward a target tempera-
ture. The graphical user interface may be configured to
display a temperature falling indicator when the temper-
ature of water output by the plurality of output devices is
decreasing toward the target temperature.

[0020] Those skilled in the art will appreciate that the
summary is illustrative only and is not intended to be in
any way limiting. Other aspects, inventive features, and
advantages of the devices and/or processes described
herein, as defined solely by the claims, will become ap-
parent in the detailed description set forth herein and
taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

FIG. 1 is a drawing of a shower including a variety
of output devices (e.g., shower outlets, speakers,
lighting devices, and steam outlets) and a control
panel positioned within a shower enclosure to facil-
itate user control over the various output devices,
according to an exemplary embodiment.

FIG. 2 is a block diagram of a shower control system
including a controller in communication with a control
panel, an audio system, a steam system, a lighting
system, and a valve control system, which may be
used to monitor and control the various components
of the shower of FIG. 1, according to an exemplary
embodiment.

FIG. 3 is a drawing illustrating the control panel of
FIGS. 1-2 in greater detail, according to an exem-
plary embodiment.

FIG. 4 is a cross-sectional elevation view of the con-
trol panel of FIG. 3, according to an exemplary em-
bodiment.

FIG. 5 is a drawing of the control panel of FIG. 3
displaying a power off interface, according to an ex-

emplary embodiment.

FIG. 6 is a drawing of the control panel of FIG. 3
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displaying a home screen interface, according to an
exemplary embodiment.

FIG. 7 is a drawing of the control panel of FIG. 3
displaying a shower control interface in which a set
of the shower outlets are represented as graphical
icons in a first tab of the shower control interface,
according to an exemplary embodiment.

FIG. 8 is another drawing of the shower control in-
terface of FIG. 7 in which another set of shower out-
lets are represented as graphical icons in a second
tab of the shower control interface, according to an
exemplary embodiment.

FIG. 9 is a drawing of the control panel of FIG. 3
displaying another shower control interface in which
all ofthe shower outlets are represented as graphical
icons in a single tab of the shower control interface,
according to an exemplary embodiment.

FIG. 10 is a drawing of the control panel of FIG. 3
displaying a temperature adjustment pop-up win-
dow, which may be displayed in response to a
change in the target water temperature, according
to an exemplary embodiment.

FIG. 11 is another drawing of the shower control in-
terface of FIG. 9 in which flow volumes associated
with each of the shower outlets are represented
graphically within the shower control interface, ac-
cording to an exemplary embodiment.

FIG. 12 is a drawing of the control panel of FIG. 3
displaying a flow control pop-up window for fine-tun-
ing the flow volumes associated with the various
shower outlets, according to an exemplary embodi-
ment.

FIG. 13 is a drawing of the control panel of FIG. 3
displaying a shower warm-up pop-up window, which
may be displayed while the shower control system
is performing a purging operation, according to an
exemplary embodiment.

FIG. 14 is a drawing of the control panel of FIG. 3
displaying a steam control interface prior to the
shower control system performing a steaming oper-
ation, according to an exemplary embodiment.

FIG. 15 is a drawing of the steam control interface
of FIG. 14 while the shower control system is per-
forming a steaming operation, according to an ex-
emplary embodiment.

FIG. 16 is a drawing of the control panel of FIG. 3
displaying alighting controlinterface in which various
sliders representing room lighting fixtures are dis-
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played on a first tab of the lighting control interface,
according to an exemplary embodiment.

FIG. 17 is a drawing of the lighting control interface
of FIG. 16 in which selectable effects for ambient
rain lighting are displayed in a second tab of the light-
ing control interface, according to an exemplary em-
bodiment.

FIG. 18 is a drawing of the lighting control interface
of FIG. 16 in which selectable colors for the ambient
rain are displayed in the second tab of the lighting
control interface, according to an exemplary embod-
iment.

FIG. 19 is a drawing of the control panel of FIG. 3
displaying an audio controlinterface in which various
audio control options are displayed in a first tab of
the audio control interface, according to an exem-
plary embodiment.

FIG. 20 is a drawing of the audio control interface of
FIG. 19 in which various selectable audio input
sources are displayed in a second tab of the audio
control interface, according to an exemplary embod-
iment.

FIG. 21 is a drawing of the control panel of FIG. 3
displaying a spa control interface in which various
selectable spa experiences are presented in a first
tab of the spa control interface, according to an ex-
emplary embodiment.

FIG. 22 is a drawing of the spa control interface of
FIG. 21 in which a selected spa experience and var-
ious control options associated therewith are dis-
played in a second tab of the spa control interface,
according to an exemplary embodiment.

FIG. 23 is a drawing of the control panel of FIG. 3
displaying a user preferences interface, which may
be used to store configuration settings to a user pro-
file and retrieve stored configuration settings from a
user profile, according to an exemplary embodiment.

FIG. 24 is a drawing of the control panel of FIG. 3
displaying a feature deactivation interface, which
may be used to deactivate various features of the
shower control system, according to an exemplary
embodiment.

DETAILED DESCRIPTION

[0022] Referring generally to the FIGURES, a shower
and a shower control system are shown, according to an
exemplary embodiment. The shower includes a shower
enclosure and several shower subsystems (i.e., a water
subsystem, an audio subsystem, a steam subsystem, a
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lighting subsystem, etc.). Each ofthe shower subsystems
has output devices (e.g., shower outlets, flow control
valves, temperature control valves, solenoids associated
with the valves, lighting devices, audio output systems,
steam outlets, etc.) configured to provide a user of the
shower with an enhanced showering experience.
[0023] The shower control system includes a control
panel having an electronic display. The electronic display
is configured to display graphical user interfaces for al-
lowing user control of the various shower subsystems
and/or shower output devices. A controller is in commu-
nication with the electronic display and causes the graph-
ical user interfaces to be presented via the electronic
display. In various embodiments, the controller may be
integrated with the control panel, physically separate
from the control panel, or partially integrated and partially
separate from the control panel. The control panel may
include a touch-sensitive panel overlaying the electronic
display (e.g., a capacitive touch screen), manually-oper-
able buttons (e.g., capacitive touch buttons), and/or other
user input devices configured to receive user input and
provide the user input to the controller. The control panel
(e.g., via the controller) controls the various components
of the shower in response to the user inputs (e.g., signals
or data representing the user inputs) received at the user
input devices.

[0024] A shower control system is provided for receiv-
ing and processing user inputs, displaying a graphical
user interface on the electronic display, and controlling
outputs of the various output devices. The shower control
system advantageously includes software that causes
the generation and display of intuitive graphical user in-
terfaces for providing an intuitive and powerful control
experience to the user. Settings and combinations of set-
tings may be saved in the shower control system (e.g.,
a controller of the system) for later playback (e.g., exe-
cution) by a controller of the shower control system. Such
playback or execution causes actuation, adjustment, or
another state change of one or a plurality of the shower
output devices.

[0025] ReferringnowtoFIG.1,ashower100is shown,
according to an exemplary embodiment. Shower 100 in-
cludes a shower enclosure 110 having a front wall 111,
left wall 112, right wall 113, floor 114, and ceiling 115.
An access door may permit entry by the user into shower
enclosure 110. The control systems and methods of the
present disclosure may be used in combination with
shower 100 or any other shower having any shape or
size of shower enclosure. Forexample, alternative show-
er enclosures may contain fewer or additional walls, be
of varying sizes, contain other water outlets or lighting
arrangements, or be otherwise configured.

[0026] Shower 100 includes a water subsystem having
various output devices (i.e., shower outlets) located with-
in shower enclosure 110. For example, shower 100 is
shown to include a front showerhead 121, a left shower-
head 122, a right showerhead 123, an upper body spray
124, a middle body spray 125, a lower body spray 126,
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side body sprays 129, ahandshower 127, and arainhead
128. In various embodiments, the water subsystem or
set of output devices may include any number or combi-
nations of output devices. For example, in an alternative
exemplary embodiment, water subsystem may include
a central body spray (e.g., a vertical column of shower
outlets) in place of upper body spray 124 and middle
body spray 125. In another exemplary embodiment, left
showerhead 122 and right showerhead 123 may be lo-
cated on front wall 111. Shower outlets 121-129 may be
located on any of surfaces 111-114 and may include ad-
ditional or fewer shower outlets in various embodiments.
[0027] The water subsystem may include one or more
analog or digital valves. Valves of the system may be
configured to allow for an electronically controlled mixing
of hot and cold water. Such mixing can allow control sys-
tems and methods described herein to achieve or ap-
proach certain target temperatures. Valves of the system
may also be configured to allow for electronically control-
led or selected shower outlet water flow. The electroni-
cally controlled valves (e.g., solenoids for actuating the
hydraulic valves) are controlled via control signals from
one or more controllers of the shower control systems
described throughout this disclosure. The valves may be
used to independently control flow volume to each of
shower outlets 121-129.

[0028] Insome embodiments, the water subsystem in-
cludes multiple different temperature control valves (e.g.,
thermostatic valves). Each temperature control valve
may have a plurality of outlet ports (e.g., three outlet
ports, six outlet ports, etc.). A first temperature control
valve may control the temperature of water provided to
a first subset of shower outlets 121-129 and a second
temperature control valve may control the temperature
of water provided to a second subset of shower outlets
121-129. For example, a first temperature control valve
may control the temperature ofwater provided to shower
outlets 121, 125, and 128, whereas a second tempera-
ture control valve may control the temperature of water
provided to shower outlets 122, 123, 124, 126, and 127.
Advantageously, using multiple different temperature
control valves allows the water from different shower out-
lets to have different temperatures. In other embodi-
ments, a single temperature control valve is used to con-
trol the temperature of water provided to the various
shower outlets. In various embodiments, any number of
temperature control valves may be used to define any
number of temperature zones.

[0029] In some embodiments, shower 100 includes a
steam subsystem. The steam subsystem includes steam
outlets 131 that receive steam from a steam generator
in fluid communication with steam outlets 131. The steam
generator is disposed between, and coupled via conduit
(e.g., piping or tubing), to steam outlets 131 and a water
supply. The steam generator heats the water, turning it
into steam that is then communicated into shower enclo-
sure 110 through steam outlets 131. The steam gener-
ator are controlled via control signals from one or more
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controllers of the shower control systems described
throughout this disclosure.

[0030] In some embodiments, shower 100 includes a
music subsystem. The music subsystem includes speak-
ers 141, an amplifier, and a media player. The amplifier,
media player, and other components may be located
proximate to or remote from shower enclosure 110. The
music subsystem is configured to communicate sound
into shower enclosure 110. The music subsystem (e.g.,
a media player thereof) may be controlled via control sig-
nals from one or more controllers of the shower control
systems described throughout this disclosure.

[0031] In some embodiments, shower 100 includes a
lighting subsystem. The lighting subsystem includes one
ormore lights 151, such as conventional light bulbs (e.g.,
incandescent, LED, fluorescent) or a plurality of colored
lights configured for use as a lighted rain panel used for
chromatherapy. In some embodiments, lights 151 are
integrated with rainhead 128. The lighting subsystem is
configured to selectively supply light into shower enclo-
sure 110. The lighting subsystem (e.g., particular switch-
es for the lights, dimmers for the lights, etc.) may be con-
trolled via control signals from one or more controllers of
the shower control systems described throughout this
disclosure.

[0032] In some embodiments, a control panel 160 is
configured to receive userinputs for controlling the show-
er subsystems and for communicating settings and sta-
tus information of the shower subsystems to a user. Con-
trol panel 160 generally includes a housing and an elec-
tronic display 161 (e.g., a LCD panel). The housing in-
cludes various attachment points (e.g., brackets, fasten-
ers, portions forreceiving screw heads, etc.) formounting
control panel 160 within shower enclosure 110. The
housing also provides a waterproof casing to protect
electronic display 161 and associated internal electronic
components from moisture. A touch-sensitive panel
(e.g., a capacitive touch panel) may also be provided on
the housing for receiving user inputs. A portion of the
touch-sensitive panel may overlay electronic display 161
to provide a touchscreen interface. Electronic display 161
can be caused to display graphical user interfaces and
to receive user inputs via the touch screen interface.
[0033] In some embodiments, another portion of the
touch-sensitive panel (or a different touch-sensitive pan-
el) overlays one or more illuminated buttons 162 that are
not part of electronic display 161. Buttons 162 may be
backlit (e.g., by a LED) using a separate lighting source.
Buttons 162 may be touch sensitive (e.g., capacitive
touch) or a group of hard keys (e.g., physical buttons).
Buttons 162 may be static buttons which are selectively
illuminated by activating or deactivating the backlighting
for each button. In some embodiments, the same touch-
sensitive panel overlays both electronic display 161 and
buttons 162.

[0034] Referring now to FIG. 2, a block diagram of a
shower control system 200 is shown, according to an
exemplary embodiment. Shower control system 200
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generally refers to the electronics involved in processing
and communicating signals for controlling shower sub-
systems 230-270 according to user inputs, but may also
referto any of the controlled shower subsystems 230-270
or shower output devices themselves. Shower control
system 200 receives indications to change conditions of
the various output devices (e.g., from the user input de-
vices) and acts upon the indications by sending signals
to control panels 160, shower subsystems 230-270,
and/or devices/controllers thereof.

[0035] Shower control system 200 includes a controller
260 in communication with one or more control panels
160. Each of control panels 160 may be disposed at a
different location (e.g., in shower 100, outside shower
100, etc.) for facilitating user interaction with shower con-
trol system 200 at multiple different locations. In various
embodiments, controller 260 may be integrated with one
or more of control panels 160 or separate from control
panels 160. Controller 260 may receive input from control
panels 160 (e.g., via communications interface 264) and
may control the user interface outputs provided via elec-
tronic display 161. Controller 260 processes user inputs
received at control panels 160 (e.g., user inputs received
via a touchscreen, buttons, switches, or other user input
devices of control panel 160) and provides control out-
puts to shower subsystems 230-270 based on the user
inputs.

[0036] Controller 260 communicates with shower sub-
systems 230-270 and/or the devices thereof (e.g., show-
er outlets, speakers, lights, valves, etc.) for controlling
the various output devices. For example, controller 260
may receive an indication to adjust the temperature of
the water provided by one or more of shower outlets
121-129 (e.g., based on user input received at a touch
panel interface), and act upon the indication by causing
water with increased temperature to flow through the
shower outlet (e.g., by sending an appropriate control
signal to the appropriate mixing valve subsystem). Con-
troller 260 may cause electronic display 161 to indicate
atarget water temperature, an actual water temperature,
and indication of whether the actual water temperature
is rising or falling. Controller 260 may cause electronic
display 161 to indicate the requested and completed ad-
justment in temperature.

[0037] Insome embodiments, controller 260 is config-
ured to receive signals from control panels 160, steam
system 230, audio system 240, lighting system 250, valve
control system 270 (e.g., electronic valves 272-274),
and/or other subsystems or devices of shower control
system 200 or external devices (e.g., router 220). Con-
troller 260 processes and acts upon the received signals.
Controller 260 may act upon signals received by sending
control signals to steam system 230, audio system 240,
and lighting system 250. Controller 260 may also act up-
on signals received by sending control signals to valve
control system 270 (e.g., electronic valves 272-274) or
other shower subsystem components.

[0038] Controller 260 is shown to include a communi-
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cations interface 264, a processor 299, and memory 298.
Communications interface 264 may include wired or wire-
less interfaces (e.g., jacks, antennas, transmitters, re-
ceivers, transceivers, wire terminals, etc.) for conducting
data communications with various systems, devices, or
networks. For example, communications interface 264
can include an Ethernet card and port for sending and
receiving data via an Ethernet-based communications
network and/or a WiFi transceiver for communicating via
awireless communications network. Communicationsin-
terface 264 may be configured to communicate via local
area networks (e.g., ahome network, a LAN, etc.) orwide
area networks (e.g., the Internet, a WAN, etc.).

[0039] Processor 299 may be a general purpose or
specific purpose processor, an application specific inte-
grated circuit (ASIC), one or more programmable logic
controllers (PLCs), one or more field programmable gate
arrays (FPGAs), a group of processing components, or
other suitable processing components. Processor 299 is
configured to execute computer code or instructions
stored in memory 298 or received from other computer
readable media (e.g., embedded flash memory, local
hard disk storage, local ROM, network storage, a remote
server, etc.).

[0040] Memory 298 may include one or more devices
(e.g., memory units, memory devices, storage devices,
etc.) for storing data and/or computer code for completing
and/or facilitating the various processes described in the
presentdisclosure. Memory 298 may include random ac-
cess memory (RAM), read-only memory (ROM), hard
drive storage, temporary storage, non-volatile memory,
flash memory, optical memory, or any other suitable
memory for storing software objects and/or computer in-
structions. Memory 298 may include database compo-
nents, object code components, script components, or
any other type of information structure for supporting the
various activities and information structures described in
the present disclosure. Memory 298 may be communi-
cably connected to processor 299 via a processing circuit
and may include computer code for executing (e.g., by
processor 299) one or more processes described herein.
For example, memory 298 may include graphics, web
pages, HTML files, XML files, script code, shower con-
figuration files, or other resources for use in generating
graphical user interfaces for display and/or for use in in-
terpreting user interface inputs to make command, con-
trol, or communication decisions. In some embodiments,
memory 298 includes a valve control module, a steam
control module, a lighting control module, an audio con-
trol module, a user interface module, and/or other mod-
ules configured to facilitate user control of shower sub-
systems 230-270 and the various components thereof.

[0041] Still referring to FIG. 2, shower control system
200 is shown to include a valve control system 270. Ac-
cording to an exemplary embodiment, one or more digital
valves 272-274 are configured to selectively mix hot and
cold water and selectively control water output to shower
outlets 121-129. Each digital valve 272-274 may be ar-
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ranged between shower outlets 121-129 and hotand cold
water supplies. In an exemplary embodiment, valves
272-274 include a thermostatic mixing component (e.g.,
for controlling temperature) and/or one or more electri-
cally-actuated solenoids (e.g., for controlling flow vol-
ume). In some embodiments, valve control system 270
includes one or more sensors for measuring tempera-
ture, valve position, and/or water pressure upstream or
downstream of valves 272-274. The sensors may send
signals with condition information to controller 260, which
then processes the signals, and acts upon them.
[0042] Valves 272-274 may be electrically operated.
In some embodiments, controller 260 controls operation
of valves 272-274. Controller 260 may operate each of
valves 272-274 independently to achieve multiple differ-
ent water temperatures simultaneously. For example,
controller 260 may cause valve 272 to output water hav-
ing afirsttemperature and may cause valve 274 to output
water having a second temperature, different from the
first temperature.

[0043] In some embodiments, the hot and cold water
inlets of valves 272-274 are coupled via a conduit (e.g.,
piping or tubing) to hot and cold water supplies, respec-
tively. Valves 272-274 may be actuated by controller 260
and/or a separate valve driver circuit. Valves 272-274
may be configured to control an amount of hot and cold
water allowed to pass through valves 272-274 to achieve
a specified water temperature. Each of valves 272-274
may be independently connected to the hot and cold wa-
ter supplies and may be operated independently to con-
trol the temperature of the water provided to a subset of
shower outlets 121-129.

[0044] Insome embodiments, each of valves 272-274
is connected (e.g., via piping or tubing) to one or more
of shower outlets 121-129. Valves 272-274 may be ac-
tuated by controller 260 and/or a separate valve driver
circuit to selectively open and close to control an amount
of water (e.g., a flow rate) provided to each of shower
outlets 121-129. Valve 272 is shown to include three out-
let ports and valve 274 is shown to include six outlet ports.
Each of the outlet ports may be opened and closed in-
dependently (e.g., via a solenoid or outlet valve) to inde-
pendently control the flow rate of water provided to each
of shower outlets 121-129.

[0045] In some embodiments, valves 272-274 do not
include outlet valves. Instead, outlet valves may be dis-
posed between valves 272-274 and shower outlets
121-129, may be attached directly to shower outlets
121-129, or may be integral with shower outlets 121-129.
According to another exemplary embodiment, valves
272-274 are attached directly to or are integral with show-
er outlets 121-129, eliminating the need for outlet valves.
[0046] Still referring to FIG. 2, shower control system
200 is shown to include a steam system 230, an audio
system 240, and a lighting system 250. In some embod-
iments, the control electronics (e.g., controller, micro-
processor, data interface) for one or more of subsystems
230-250 may be integral with each other and/or com-
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bined with controller 260. For example, controller 260
may include the control electronics for lighting system
250, audio system 240, and/or other subsystems of
shower control system 200, thus obviating the need for
separate system control electronics. In other embodi-
ments, each subsystem may include a controller and data
interface that is configured for receiving signals, process-
ing those signals, and acting upon received signals.
Steam system 230, audio system 240, and/or lighting
system 250 may include sensors for detecting conditions
of the respective systems, such as temperature, humid-
ity, volume, and luminosity.

[0047] Referring now to FIGS. 3-4, control panel 160
is shown in greater detail, according to an exemplary
embodiment. Control panel 160 may be configured to
display a graphical user interface via electronic display
161 and to receive user input via a touch-sensitive panel
163 and/or buttons 162. Control panel 160 may include
a communications interface (e.g., a wired or wireless in-
terface) for communicating with controller 260 and/or oth-
er systems or devices. Control panel 160 may facilitate
user interaction with shower control system 200 by re-
ceiving and communicating user inputs to controller 260
and displaying information to a user. In various embod-
iments, controller 260 may be a component of control
panel 160 or may be implemented as a separate com-
ponent.

[0048] Control panel 160 is shown to include an elec-
tronic display 161. In some embodiments, electronic dis-
play 161 is a liquid crystal display (LCD) measuring ap-
proximately 7" diagonally. According to other exemplary
embodiments, electronic display 161 may use other dis-
play technologies particularly suited or adapted for use
in a wet environment and may be smaller or larger than
7" (e.g., 5" and smaller, 9" and larger, between 5" and
9", etc.). Display 161 may be positioned behind a touch-
sensitive panel 163 and configured to operate as a touch-
screen display. For example, electronic display 161 may
graphically display information and soft keys (i.e., graph-
ics or icons) configured to be selected by a user or oth-
erwise receive user input. The soft keys may depict, for
example, a virtual button, slider, dial, switch, keypad, or
other graphic or icon. Control panel 160 may be config-
ured to receive user inputs (e.g., when the user touches
or presses one of the soft keys) or performs a gesture
relative to touch-sensitive panel 163 (e.g., a swiping mo-
tion). In some embodiments, touch-sensitive panel 163
employs resistive touch or capacitive touch-sensitive
technology (e.g., capacitive glass). In other embodi-
ments, touch-sensitive panel 163 may use other touch-
sensitive technologies as may be applied in wet environ-
ments, or may use touch-sensitive technology in combi-
nation with hard keys (i.e., physical buttons) located else-
where on control panel 160.

[0049] Control panel 160 is shown to include buttons
162. Buttons 162 may be static buttons which are not
part of electronic display 161. Buttons 162 may be rep-
resented by fixed-position apertures in an opaque frame
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around electronic display 161. In some embodiments,
buttons 162 are backlit by LEDs 168 or another lighting
source positioned within control panel 160. Buttons 162
may be touch-sensitive (e.g., capacitive touch) ora group
of hard keys (e.g., physical buttons). In some embodi-
ments, touch-sensitive panel 163 overlays both electron-
ic display 161 and buttons 162. A user interaction with
buttons 162 may be detected in the same way that a user
interaction is detected with a soft key or other dynamic
user interface element of electronic display 161. In some
embodiments, control panel 160 can include various oth-
er buttons, switches, or other user input devices for re-
ceiving user inputs. Such buttons, switches or other user
interface devices may be momentary contact switches
disposed on a control panel housing 165.

[0050] Referring particularly to FIG. 4, control panel
160 is shown to include a control panel housing 165 en-
closing touch-sensitive panel 163, electronic display 161,
and a circuit board 166. In some embodiments, control
panel 160 includes a backlight for electronic display 161.
Circuit board 166 may include a processor, memory,
and/or various circuit components configured to receive
input from touch-sensitive panel 163 (via wires 781) and
to provide an output signal to electronic display 161 (via
wires 176). Control panel 160 may communicate with
external systems or devices via wires 174, which connect
to circuit board 166 and pass through a rear surface of
housing 165. A seal 170 (e.g., a silicon seal) may sur-
round wires 174 to prevent water from entering housing
165. In some embodiments, one or more sealing strips
or sealing layers are provided between various compo-
nents of control panel 160 to facilitate the water-proof
enclosure provided by housing 165. The front surface of
control panel 160 may be seamless and impervious to
water.

[0051] In some embodiments, control panel 160 in-
cludes a LED backlight 168 for buttons 162. In some em-
bodiments, a separate LED backlight 168 is provided for
each of buttons 162. Light emitted from each LED back-
light 168 may be channeled to the front surface of control
panel 160 by a light guide 164 (e.g., a light pipe). Advan-
tageously, light guide 164 increase the amount of light
visible through buttons 162, thereby providing a high con-
trast between buttons 162 and the front surface of control
panel 160. LED backlights 168 may be separate from
any backlight used to provide backlighting for electronic
display 161.

[0052] As shown in FIG. 4, touch-sensitive panel 163
overlays both electronic display 161 and the light guides
164 that provide lighting for buttons 162. In this configu-
ration, electronic display 161 provides a dynamic display
behind afirst portion of touch-sensitive panel 163, where-
as buttons 162 and light guides 164 provide a static dis-
play behind a second portion of touch-sensitive panel
163. Since LED backlights 168 are separate from the
backlight for electronic display 161, buttons 162 can illu-
minate brightly even when electronic display 161 is
turned off or in a low power mode. This feature can save
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power and extend the lifespan of electronic display 161
while still providing touch-sensitive feedback via buttons
162. Since user interactions with buttons 162 are detect-
ed in the same manner as user interactions with the dy-
namic content presented via electronic display 161 (i.e.,
input received via touch-sensitive panel 163), the front
surface of control panel 160 may be implemented as a
continuous front panel.

[0053] Control panel 160 may be installed within a
shower enclosure (as shownin FIG. 1). Housing 165 may
include attachment points 172 (e.g., brackets, fasteners,
portions for receiving screw heads, etc.) for mounting
control panel 160 within shower enclosure 110. Housing
165 also provides a waterproof casing to protect the in-
ternal electronic components of control panel 160 from
moisture. In various embodiments, the front surface of
control panel 160 may be flat with a surface of the shower
enclosure (e.g., with housing 165 positioned within the
wall) or control panel 160 may be mounted on an existing
shower wall (e.g., with a rear surface of housing 165
mounted on the wall).

[0054] Referring now to FIGS. 5-24, several graphical
user interfaces that may be presented via control panel
160 are shown, according to an exemplary embodiment.
The graphical user interfaces illustrate various features,
processes, and control options made available to a user
by shower control system 200. Computer code modules,
instruction sets, or other resources for causing, execut-
ing, or facilitating these processes and the related graph-
ical user interfaces may be stored in memory 298 or
across memory of the controllers (e.g., control panel 160,
controller 260, a controller for subsystems 230-270, etc.).
[0055] Insome embodiments, the graphical user inter-
faces presented via control panel 160 display graphical
elements for quick and intuitive information recognition
and input by the user. For example, the information and
soft keys displayed via control panel 160 may be easily
distinguished by users with compromised vision (e.g.,
from steam in shower enclosure 110, moisture on control
panel 160, or deteriorated vision). Each soft key displays
a graphical user interface element (e.g., an icon) that
includes a combination of distinguishing visual features
that provide information related to the physical feature
associated with the user interface element. For example,
each graphical user interface element be indicative of
the function of a corresponding physical feature (e.g.,
water control, lighting, music, steam, etc.). lcons may be
grouped in particular areas of the touchscreen interface,
may have a particular color, shading, size, background,
luminosity, or any combination thereof.

[0056] In some embodiments, the graphical elements
displayed via electronic display 161 are dynamic ele-
ments whereas the graphical elements displayed via but-
tons 162 are static elements. For example, the graphical
elements displayed via electronic display 161 may
change based on the display data presented on electron-
ic display 161. Conversely, buttons 162 may be repre-
sented by fixed-position apertures in an opaque frame
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508 around electronic display 161 and may not change
based on the information presented via electronic display
161. Buttons 162 are shown to include a power button
502, a temperature down button 504, and a temperature
up button 506. Buttons 162 can be illuminated or non-
illuminated by activating or deactivating a corresponding
LED backlight 168 behind each button to indicate that
the feature associated with the button (e.g., power, tem-
perature up, temperature down) is either available or un-
available.

[0057] Referring particularly to FIG. 5, control panel
160 is shown displaying a "power off" user interface 500,
accordingto an exemplary embodiment. In power off user
interface 500, electronic display 161 may display the cur-
rent time and/or date 510. Buttons 162 are shown with
power button 502 illuminated and temperature up button
504 and temperature down button 506 notilluminated. A
user can turn on shower control system 200 by pressing
power button 502.

[0058] Referring now to FIG. 6, control panel 160 is
shown displaying a "home screen" user interface (i.e.,
home screen 600), according to an exemplary embodi-
ment. Home screen 600 may be displayed in response
to pressing power button 502 in power off interface 500.
However, this behavior can be changed by setting the
startup screen to a different defaultfeature. Home screen
600 is shown to include several graphical elements (i.e.,
soft keys or icons) displayed on electronic display 161.
For example, home screen 600 is shown to include a
"shower" element 602, a "users" element 604, a "steam"
element 606, a "lighting" element 608, a "music" element
610, a "spa" element 612, a "stop" element 614, and a
"settings" element 616. Elements 602-616 may corre-
spond to various program modules or systems that may
be selected by the user to display control interfaces for
the respective modules or systems. In some embodi-
ments, the elements displayed on home screen 600 can
be customized by the user, for example, to display those
elements associated with systems or modules most often
used.

[0059] Home screen 600 may display the current time
and/or date 618. If water is not running, the time and/or
date 618 may be displayed prominently (shown in FIG.
6). If water is currently running, home screen 600 may
display the current temperature of the running water and
a target or setpoint water temperature. When water is
running, the current temperature and target temperature
may be displayed prominently and the currenttime and/or
date 618 may be displayed in a less prominent location
(e.g., acorner of electronic display 161). The target water
temperature can be adjusted by pressing temperature
up button 504 or temperature down button 506. Temper-
ature up button 504 and temperature down button 506
may be illuminated whenever water is running to indicate
that the temperature of the running water can be adjust-
ed.

[0060] Insomeembodiments, one or more of graphical
elements 602-616 may be omitted from home screen 600
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if the corresponding feature is not available for the user’s
shower configuration. For example, lighting element 608
may be omitted if shower 100 does not include a lighting
feature. If fewer features or components are included in
shower 100, fewer elements may be displayed on home
screen 600. Advantageously, home screen 600 can
adapt to multiple different shower configurations by dis-
playing only the user interface elements applicable to a
particular shower configuration. Displaying fewer ele-
ments on home screen 600 may result in a larger amount
of unoccupied space. In some embodiments, the current
time 618 or current water temperature is vertically cen-
tered in the unoccupied space, regardless of the number
of elements displayed.

[0061] Referring now to FIGS. 7-13, control panel 160
is shown displaying a "shower control" userinterface 700,
according to an exemplary embodiment. Shower control
interface 700 may be displayed in response to a user
selecting "shower" icon 602 on home screen 600. Shower
control interface 700 includes a variety of graphical ele-
ments for monitoring and/or controlling the water tem-
perature and/or flow volume associated with shower out-
lets 121-129. For example, shower control interface 700
is shown to include a current water temperature 702 and
a target water temperature 704. When water is running,
both the current water temperature 702 and the target
water temperature 704 may be displayed. Current tem-
perature 702 may be displayed as a larger element than
target water temperature 704 when water is running and
may be separated from target water temperature 704 by
a divider line 706. When water is not running, only the
target temperature 704 may be displayed. The display
size of target temperature 704 may be larger when water
is not running than when water is running.

[0062] If the current temperature of the water is in-
creasing, a temperature rising indicator 708 (e.g., a red
chevron) may be displayed adjacent to the current tem-
perature 702 (shown in FIG. 9). If the current temperature
of the water is decreasing, a temperature dropping indi-
cator (e.g., a blue chevron) may be displayed adjacent
to the current temperature 702. The temperature change
indicators may blink between dim and bright as the tem-
perature of the water approaches the target value. The
temperature change indicators may disappear once the
target temperature has been achieved.

[0063] Whenshowercontrolinterface 700is displayed,
temperature up button 504 and temperature down button
506 may be illuminated indicating that the target temper-
ature 704 (or temperatures for multi-valve configurations)
can be adjusted. Temperature up button 504 and tem-
perature down button 506 may also be illuminated at any
time water is running, regardless of which user interface
is currently displayed via electronic display 161.

[0064] When the target water temperature 704 is ad-
justed, shower control interface 700 may display a pop-
up window 722 (shown in FIG. 10) indicating the change.
Pop-up window 722 may prominently display the target
water temperature 704 and may be displayed until a pre-

10

15

20

25

30

35

40

45

50

55

10

determined time period (e.g., one second) has passed
since the target water temperature 704 has changed.
When pop-up window 722 disappears, the target tem-
perature 704 displayed via shower control interface 700
may reflect the new target temperature. For embodi-
ments that include multiple control panels 160, target
temperature 704 can be changed from any of the control
panels 160. When target temperature 704 is changed
from any control panel 160, pop-up window 720 may be
displayed on all of the control panels 160 to indicate the
target temperature change.

[0065] Referring particularly to FIGS. 7-9, shower con-
trol interface 700 may include graphical elements repre-
senting shower outlets 121-129 of the corresponding
physical shower 100. The particular graphical elements
shown in shower control interface 700 may depend on
the number, type, and/or location of shower outlets in
shower 100. For example, if shower 100 has multiple
temperature control valves, each connected to a subset
of shower outlets 121-129, shower control interface 700
may display graphical elements representing shower
outlets 121-129 in multiple temperature zones. However,
if shower 100 has only a single temperature control valve,
shower control interface 700 may display the graphical
elements representing shower outlets 121-129in a single
temperature zone.

[0066] FIGS. 7-8 illustrate an embodiment of shower
control interface 700 for a shower that includes a six-port
temperature control valve and a separate three-port
valve temperature control valve. Each valve may control
water temperature and/or flow to a separate setof shower
outlets. In some embodiments, shower control interface
700 includes a "zone 1" tab 710 and a "zone 2" tab 712.
Each zone corresponds to a different temperature control
valve and may be set to a different temperature. The
zone 1 tab 712 is shown to include graphical elements
representing front showerhead 121, middle body spray
125, and rainhead 128. The zone 2 tab 714 is shown to
include graphical elements representing left showerhead
122, right showerhead 123, upper body spray 124, lower
body spray 126, side body sprays 129, and handshower
127. In some embodiments, each zone tab can display
amaximum of six shower outlets. The graphical elements
may be illuminated (e.g., displayed as white) to indicate
that the corresponding shower outlet is active, or not il-
luminated (e.g., displayed as gray) to indicate that the
corresponding shower outletis inactive. A user can select
(e.g., tap or touch) each of the graphical elements to tog-
gle on/off the corresponding shower outlet.

[0067] FIG.9illustrates anembodiment of shower con-
trol interface 700 for a shower than includes two three-
port temperature control valves. Each valve may control
water temperature and/or flow to a separate setof shower
outlets. Each zone corresponds to a different tempera-
ture control valve and may be set to a different temper-
ature. In FIG. 9, shower control interface 700 is shown
to include a single "outlets" tab 714 which displays mul-
tiple temperature zones. Zone 1 is shown to include
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graphical elements representing front showerhead 121,
a central body spray 120, and rainhead 128. Zone 2 is
shown to include graphical elements representing lower
body spray 126, handshower 127, and a side shower-
head elementrepresenting both left showerhead 122 and
right showerhead 123. Because only six outlet control
elements are required, all such elements can be repre-
sented on a single outlet control tab 714. Zone 1 may be
distinguished from zone 2 by a divider line 716 separating
zone 1 outlets from zone 2 outlets.

[0068] In various other embodiments of shower 100,
shower 100 may include a single six-port temperature
control valve or a single three-port temperature control
valve. For showers thatinclude only a single temperature
control valve, all of the graphical elements representing
the available shower outlets may be included in the same
temperature zone. Shower control interface 700 may dis-
play all of the available shower outlets on a single outlets
tab 714 without distinguishing between temperature
zones.

[0069] In shower control interface 700, any of the
graphical elements representing the various shower out-
lets can be selected or deselected prior to and/or during
shower operation. For example, prior to initiating water
flow, a user can select or deselect one or more shower
outlets by touching the corresponding graphical element
in shower control interface 700. When a shower outlet is
selected, the corresponding graphical element may be
illuminated (e.g., displayed as white) or otherwise
marked to indicate the user’s selection. The user can
then select the "start" element 718 (shown in FIGS. 7-8)
to initiate water flow from the selected outlets. While wa-
ter is flowing, the user can activate or deactivate various
shower outlets by selecting the corresponding elements
of shower control interface 700. When water begins flow-
ing, start element 718 may change into a "stop" element
720 (shown in FIG. 9). The user can select stop element
720 to stop the flow of water to all shower outlets. Ad-
vantageously, shower outlets can be selected and dese-
lected independent of starting and stopping water flow.
This feature allows a user to select a combination of
shower outlets prior to starting water flow and then select
start element 718 to initiate water flow from all of the
selected outlets simultaneously.

[0070] Insome embodiments, controller 260 maintains
a first set of state information indicating which of shower
outlets 121-129 are selected. Controller 260 may also
maintain a second set of state information indicating
whether various features provided by shower control sys-
tem 200 are currently active (e.g., a shower feature, a
music feature, a lighting feature, etc.). Controller 260 may
use the first set of state information and the second state
information to determine whether to use each of shower
outlets 121-129 and/or other output devices of shower
control system 200 provide an output to shower enclo-
sure 110. For example, controller 260 may activate a
shower outlet if the shower outlet is both selected via
shower control interface 700 and the shower feature of
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shower control system 200 is currently active. Multiple
shower outlets can be selected or deselected prior to
activating the shower feature and then activated simul-
taneously upon activating the shower feature.

[0071] Insome embodiments, shower controlinterface
700 includes a "massage" graphical element 722. Se-
lecting massage element 722 may lead to a pop-up of
shower massage sequencing options. The massage se-
quencing options may include, for example, a shoulder
pulse option, a foot pulse option, a single outlet pulse
option, and/or a custom pulse option which allows a user
to select a combination of shower outlets for use in a
massage process. The available massage options may
vary depending on the shower configuration. In some
embodiments, the available massage options are dis-
played as radio buttons. The pop-up of massage se-
quencing options may allow one option to be selected
per zone.

[0072] Selecting a start element in the pop-up of mas-
sage sequencing options may begin the selected mas-
sage sequence and toggle the start element to a stop
element. If the selected massage sequence requires that
more of shower outlets 121-129 be turned on, then the
massage sequence may activate any necessary shower
outlets. For example, if front showerhead 121 is the only
shower outlet that is active prior to beginning the mas-
sage sequence and the user selects "shoulder pulse”
and "start," the shoulder pulse showerheads (e.g., upper
body spray outlets 124) may activate and begin pulsing.
Frontshowerhead 121 may remain active at its pre-mas-
sage setting.

[0073] Selecting the stop element in the massage pop-
up window may stop the massage sequence. If water
was running from any of shower outlets 121-129 prior to
beginning the massage sequence, selecting the stop el-
ement may cause the shower control system to revert to
the pre-massage flow configuration. The massage se-
quence may also be stopped by deactivating the pulsing
shower outlets via shower control interface 700. Select-
ing the stop element 720 via shower control interface
may stop water flow from all shower outlets 121-129,
regardless of whether the outlets were active prior to the
massage sequence.

[0074] Referringnow to FIGS 11-12, a flow control fea-
ture of shower control interface 700 is shown, according
to an exemplary embodiment. The flow control feature
may be activated by selecting the "flow" tab 724 in shower
control interface 700. When flow tab 724 is active, each
graphical element representing one or more of shower
outlets 121-129 in shower control interface 700 may in-
clude a volume indicator icon 726 (e.g., one bar for low
flow volume, two bars for medium flow volume, three bars
for high flow volume, etc.). When outlets 121-129 are
initially activated, they may turn on at a default flow vol-
ume. Selecting a graphical element associated with one
of shower outlets 121-129 in flow tab 724 may shift the
associated flow volume to the nextincrement and update
the corresponding volume indicatoricon 726 accordingly.
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Selecting the reset element 728 may cause all flow vol-
umes to revert to their default values.

[0075] Flow tab 724 is shown to include an "options"
graphical element 730. Selecting options element 730
may lead to a pop-up flow control window 732 (shown in
FIG. 10). Pop-up flow control window 732 may allow a
user to adjust flow more precisely relative to the adjust-
ments made via flow tab 724. For example, pop-up flow
control window 732 is shown to include sliders 734 that
can be set at any point (e.g., one of ten intermediary
steps) between minimum volume and maximum volume.
Outlets that are currently active or selected may be rep-
resented by a bright slider that reflects the flow volume
of the corresponding outlet. Outlets that are inactive or
not selected may be represented by a dim slider at its at
its lowest point. Selecting the "x" icon 736 in the corner
of pop-up flow control window 732 may cause shower
controlinterface 700 torevertto flow tab 724 (e.g., without
canceling changes made). Updates to flow volumes
made via pop-up flow control window 732 may be shown
in the flow tab 724. In some embodiments, flow volume
adjustment is available for any valve having three ports;
however, in other embodiments, flow volume adjustment
is available for other types of valves.

[0076] Referring now to FIG. 13, in some embodi-
ments, shower control system 200 includes a purge fea-
ture. The purge feature allows shower control system
200 to achieve the target water temperature at an expe-
dited rate by rapidly purging water from the inlet pipes
leading into the system. The purge feature may be useful,
for example, when shower 100 is initially turned on to
purge water that has lost its heat from the hot water inlet
line. If the purge feature is enabled, selecting "start" icon
718 in shower control interface 700 may activate all of
shower outlets 121-129 until the target temperature is
reached.

[0077] While the purge process is active, a purge in-
terface 738 may be displayed. Purge interface 738 may
include graphical elements indicating current water tem-
perature 702, target water temperature 704, and either
atemperaturerising indicator 708 or atemperature falling
indicator. Target temperature 704 can be adjusted via
temperature up button 504 and temperature down button
506 while the purge process is active. Purge interface
738 may include a skip element 740 which cancels the
purge process when selected. In some embodiments, if
target temperature 704 is not achieved within a prede-
termined time period after starting the purge process
(e.g., twenty minutes), controller 260 automatically can-
cels the purge process. Upon canceling the purge proc-
ess (e.g., either automatically or by a user), shower con-
trol interface 700 may be displayed.

[0078] When the purge process ends (e.g., upon
achieving the target temperature or cancelling the purge
process) all of shower outlets 121-129 that were not se-
lected prior to selecting start icon 718 may be deactivat-
ed. Outlets that were selected prior to selecting starticon
718 may remain active and may maintain target temper-
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ature 704. In some embodiments, an indication (e.g., a
sound, a display message, etc.) is provided in response
to achieving target temperature 704 to inform the user
that the target temperature has been reached. When the
purge process ends, shower control interface 700 may
be displayed. In some embodiments, the purge feature
can be enabled or disabled by adjusting the settings of
controller 260 (e.g., via a web interface and/or a settings
interface). If the purge feature is disabled, selecting start
icon 718 may activate only the outlets that were selected
prior to selecting start icon 718 without performing the
purge process.

[0079] Referring now to FIGS. 14-15 a "steam" user
interface 1400 is shown, according to an exemplary em-
bodiment. Steam interface 1400 may be displayed in re-
sponse to selecting steam icon 606 on home screen 600.
Steam interface 1400 may provide interface options for
monitoring and/or controlling steam system 230. Steam
interface 1400 is shown to include a current space tem-
perature indicator 1402. Current space temperature in-
dicator 1402 may display the current temperature of the
room or space in which shower 100 is located. If the cur-
rent temperature of the space is increasing, a tempera-
ture rising indicator 1404 (e.g., a red chevron) may be
displayed adjacent to current temperature 1402, as
shown in FIG. 15. If the current temperature of the space
is decreasing, a temperature dropping indicator (e.g., a
blue chevron) may be displayed adjacent to current tem-
perature 1402.

[0080] Steam interface 1400 is shown toinclude a tar-
get steam temperature indicator 1406 and a steam du-
ration indicator 1408. Target steam temperature indicator
1406 may display the target temperature for steam emit-
ted by steam system 230 from steam outlets 131. The
target steam temperature can be adjusted by selecting
temperature up arrow 1410 and/or temperature down ar-
row 1412. Steam duration indicator 1408 may display the
duration for which the steam will be emitted from steam
outlets 131 at the target steam temperature. The steam
duration can be adjusted by selecting plus icon 1414
and/or minus icon 1416. In some embodiments, target
steam temperature 1406 may be adjusted by one degree
increments and steam duration 1408 may be adjusted
by one minute increments. In other embodiments, vari-
ous other temperature and time increments can be made
via steam interface 1400.

[0081] Steaminterface 1400 is shown toinclude a start
icon 1420. Selecting start icon 1420 may begin the
steaming process at the parameters shown. In some em-
bodiments, current space temperature indicator 1402 be-
comes bright and the adjustable parameters 1406-1408
are dimmed once the steaming process has started (as
shown in FIG. 15). Start icon 1420 may also change to
a stop icon 1420 when the steaming process is active.
The steaming process may cause the temperature of the
current space to rise to the target steam temperature.
When the current space temperature reaches the target
temperature, steam interface 1400 may start a steam
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duration countdown and an indication (e.g., a beep) may
be provided. In some embodiments, the steam duration
parameter 1408 can be adjusted during the steaming
process. Once the steam duration timer reaches zero,
the steaming process may stop. Another indication may
be provided when the timer reaches zero and/or shortly
before the timer reaches zero (e.g., with one minute re-
maining).

[0082] If water is running while steam interface 1400
is displayed, the water temperature may be displayed on
steam interface 1400. Temperature up button 504 and
temperature down button 506 can be used to adjust the
target water temperature. If either of the temperature con-
trol buttons 504-506 is selected, pop-up window 722 may
be displayed for a short duration to indicate the adjusted
target water temperature.

[0083] Referring now to FIGS. 16-18, a "lighting" user
interface 1600 is shown, according to an exemplary em-
bodiment. Lighting interface 1600 may be displayed in
response to selecting lighting icon 608 on home screen
600. Lighting interface 1600 may provide interface op-
tions for monitoring and/or controlling lighting for the
room in which shower 100 is located (e.g., standard room
lighting, chromotherapy lighting, lighting integrated with
shower 100, etc.). Shower control system 200 may use
input received via lighting interface 1600 to activate or
deactivate various lighting elements (e.g., switches, cir-
cuits, etc.) or to otherwise control a lighting effect (e.g.,
color, intensity, etc.). Lighting interface 1600 is shown to
include a'"room"tab 1602 and an"ambientrain"tab 1604.
[0084] Referring particularly to FIG. 16, room tab 1602
may provide interface options for controlling one or more
electric fixtures or appliances that can normally be con-
trolled with a switch and/or a dimmer (e.g., incandescent
lights, fluorescent lights, LEDs, chromotherapy lights,
fans, bathroom appliances, etc.). For example, room tab
1602 is shown to include a plurality of sliders 1606-1610
that can be adjusted between a maximum position and
a minimum position. Each slider 1606-1610 may corre-
spond to a particular electric fixture or appliance and can
be adjusted to turn on, turn off, or otherwise control (e.g.,
adjust a light brightness, adjust a fan rotation speed, etc.)
the corresponding electric fixture or appliance. For ex-
ample, ambient light slider 1606 may be used to adjust
ambient lighting (e.g., ceiling-mounted or wall-mounted
lighting) for the room in which shower 100 is located.
Vanity slider 1608 can be used to adjust separate lighting
in the room. Task slider 1610 can be used to control a
third lighting fixture or another appliance.

[0085] Fixtures that are dimmable can be controlled
incrementally with sliders 1606-1610. Binary on/off fix-
tures can be toggled on/off with toggle switches and/or
other binary user interface elements. In various embod-
iments, sliders 1606-1610 may be replaced with switch
icons or binary selection icons (e.g., toggle switches) for
fixtures or appliances that cannotbe controlled incremen-
tally. Selecting the "all on" icon 1612 may move all of
sliders 1606-1610 to a maximum position and cause any
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corresponding lighting fixtures to activate at maximum
brightness. Selecting the "all off" icon 1614 may move
all of sliders 1606-1610 to a minimum position and cause
any corresponding lighting fixtures to turn off. Tabs and
sliders in lighting interface 1600 can be renamed, added,
or removed via a settings interface.

[0086] Referring particularly to FIGS. 17-18, ambient
rain tab 1604 is shown, according to an exemplary em-
bodiment. Ambient rain tab 1604 may be used to control
a color and/or effect of light emitted from a lighting ele-
ment 151 integrated with rainhead 128. A user can toggle
between effect control and color control by selecting ei-
ther the "effect" icon 1616 or the "color" icon 1618 in
ambient rain tab 1604. Effects may be scripted light ef-
fects that change color and brightness in sequence. A
user can select an effect from a list 1620 of pre-scripted
lighting effects displayed in ambient rain tab 1604. Se-
lecting "start" icon 1622 initiates the selected lighting ef-
fect and toggles start icon 1622 to a stop icon. When a
lighting effect is active, selecting another lighting effect
from list 1600 may cause a transition to the newly-select-
ed lighting effect. Effects may be configured to loop until
a user selects the stop icon, turns off the lighting feature,
or powers off the system.

[0087] Selectingthe coloricon 1618 may cause a color
selection interface 1624 to be displayed. Color selection
interface 1624 includes a target color 1626 indicating a
color that the ambient rain lighting 151 is emitting (i.e., if
currently active) or will emit once start icon 1622 is se-
lected (e.g.,ifcurrently inactive). Color selection interface
1624 is shown to include various color swatches 1628.
Selecting a color swatch 1628 may change target color
1626 to the color of the selected swatch 1628 and cause
ambient rain lighting 151 to change to the selected color.
Colors in color swatches 1628 may include various
shades of white (e.g., soft white, bright white, cool white)
and other colors (e.g., red, orange, blue, green, purple,
etc.). Selecting the options icon 1630 may cause a bright-
ness slider to be displayed. The brightness slider can be
used to control the brightness of ambientrain lighting 151.
[0088] Referringnow to FIGS. 19-20, control panel 160
is shown displaying an "audio control" user interface
1900, according to an exemplary embodiment. Audio
control interface 1900 may be displayed in response to
a user selecting the "music" icon 610 via home screen
600. Audio control interface 1900 includes a variety of
graphical elements for monitoring and/or controlling au-
dio system 240. For example, audio control interface
1900 is shown toinclude a "listen" tab 1902 and an "input"
tab 1904.

[0089] In some embodiments, audio control interface
1900 automatically displays listen tab 1902 when an ex-
ternal device is connected (e.g., via a wireless pairing or
viaa cable). As shownin FIG. 19, listen tab 1902 is shown
to include a volume slider 1906, a previous track icon
1908, and a next track icon 1910. Volume slider 1906
and track icons 1908-1910 can be selected to adjust the
volume and/or track of the audio currently playing via
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audio system 240. Listen tab 1902 may also provide an
option pause or stop audio playback (e.g., by selecting
stop icon 1912). In some embodiments, listen tab 1902
includes a shuffle icon and a loop icon for indicating
whether shuffle and/or loop are active.

[0090] Listen tab is shown to include an options icon
1922 which causes an options window to appear when
selected. The options window may include various op-
tions for adjusting audio playback. For example, the op-
tions window may include a bass slider, a treble slider,
and a balance slider. A user can manipulate the sliders
to adjust the bass, treble, and balance of the audio play-
back. Adjustments may be reflected in real time. The op-
tions window may also include a shuffle icon, a loop icon,
and a repeat icon for toggling a shuffle playback mode,
a loop playback mode, and a repeat playback mode, re-
spectively.

[0091] As shown in FIG. 20, selecting input tab 1904
may cause a list of input connections to be displayed.
For example, input tab 1904 is shown to include a Blue-
tooth icon 1914, a home network icon 1916, an Internet
radio icon 1918, and a line in icon 1920. Each of icons
1914-1920 corresponds to a particular input connection
available to audio system 240. For example, shower con-
trol system 200 may include a wireless transceiver (e.g.,
WiFi, Bluetooth, NFC, etc.) capable of communicating
wirelessly with an external data source. In some embod-
iments, shower control system 200 includes a Bluetooth-
capable transceiver. A user can pair a Bluetooth-capable
device (e.g., a smartphone, a portable music player, etc.)
with the Bluetooth-capable transceiver to receive audio
data from a Bluetooth audio source.

[0092] A user can select any of input connection icons
1914-1920 to switch the audio input to the corresponding
input connection. For example, selecting Bluetooth icon
1914 may initiate audio playback from a Bluetooth
source. The volume of the music may default to approx-
imately 50% when playback is started automatically.
When a Bluetooth connection is formed, listen tab 1902
may display artist information and title information for an
audio track. In some embodiments, music starts playing
automatically when an external device is connected. In
various implementations, one or more of inputconnection
icons 1914-1920 may be omitted from input tab 1904 if
the corresponding input connection is not available. For
example, if shower control system 200 is not connected
to a home network, then home network icon 1916 may
not be shown.

[0093] Selecting the home network icon 1916 may
cause a server selection window to appear. The server
selection window may include a list of servers available
on the home network to which shower control system
200 is connected (e.g., via router 220). The list of servers
displayed in the server selection window may be adjusted
via a web interface or using the settings configuration
options. Selecting a server may cause audio system 240
to connect to the server. Upon connecting to a server,
listen tab 1902 may display the artist and title for the most
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recentaudio track fromthe server played by audio system
240. If playback was from a playlist, the name of the play-
listmay be displayed. A search interface may be provided
to allow a user to locate audio files and/or audio sources
available on the home network. When a home network
connection is formed, listen tab 1902 may display artist
information and title information for an audio track. Listen
tab 1902 may also allow the user to pause playback (e.g.,
by selecting stop icon 1912) or to change the track cur-
rently playing (e.g., by selecting previous track icon 1908
or next track icon 1910).

[0094] Selecting the Internet radio icon 1918 may
cause an Internet radio user interface to be displayed.
The Internet radio user interface may include a service
selection window which allows the user to select an In-
ternet music service (e.g., Pandora, etc.). Internet radio
accounts can be configured via a settings interface. Dif-
ferent users can have different accounts. Selecting an
Internet radio service may cause a list of stations to be
displayed (e.g., by station name). A station can be se-
lected and music from the selected station can be played
via audio system 240. When an Internet radio station is
playing, listen tab 1902 may display artistinformation and
title information for an audio track. Listen tab 1902 may
also allow the user to pause playback (e.g., by selecting
stop icon 1912) or to change the track currently playing
(e.g., by selecting previous track icon 1908 or next track
icon 1910).

[0095] Selecting the line inicon 1920 may cause a line
in user interface to be displayed. In some embodiments,
the line in user interface allows audio to be played from
an external device connected via an auxiliary input (e.g.,
adata cable, a stereo or mono connection, etc.). The line
in user interface may include a volume slider for adjusting
the volume of the audio playback from the external de-
vice.

[0096] Referringnow to FIGS. 21-22, control panel 160
is shown displaying a "spa control" user interface 2100,
according to an exemplary embodiment. Spa control in-
terface 2100 may be displayed in response to a user
selecting "spa"icon 612 on home screen 600. Spa control
interface 2100 includes a variety of graphical elements
for monitoring and/or controlling various spa experiences
provided by shower control system 200. The particular
graphical elements shown in spa control interface 2100
may depend on the number, type, and/or location of
shower outlets 121-129 and steam outlets 131 in the
physical shower 100. For example, shower configura-
tions with a greater number or diversity of shower outlets
may have a higher number of water experiences (e.g.,
eight) available for selection via spa control interface
2100. Shower configurations with a lesser number or di-
versity of shower outlets may have a lower number of
water experiences (e.g., four) available for selection via
spa control interface 2100. If the physical shower 2100
includes steam outlets 131, spa control interface 2100
may include one or more steam experiences.

[0097] Referring particularly to FIG. 21, spa control in-
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terface 2100 is shown to include a "menu" tab 2102.
When menu tab 2102 is selected, several graphical ele-
ments representing various spa experiences (e.g., water
experiences and/or steam experiences) may be dis-
played. For example, spa control interface 2100 is shown
to include graphical elements representing a "cooldown"
experience 2104, a "warm up" experience 2106, a "relax"
experience 2108, a "focus" experience 2110, a "restore"
experience 2112, and a "breathe" experience 2114. Each
of the available experiences may correspond to a partic-
ular sequence of outputs from shower outlets 121-129
and/or steam outlets 131 (e.g., dispensing water and/or
steam from a defined combination of outlets at a partic-
ular temperature for a particular duration). Each experi-
ence may include multiple stages which are performed
sequentially by shower control system 200. Several ex-
emplary spa experiences which may be provided by
shower control system 200 are described in detail in U.S.
Provisional Patent Application No. 61/934,811, filed Feb-
ruary 2, 2014, the entirety of which is incorporated by
reference herein.

[0098] In some embodiments, not all of the available
experiences can be represented simultaneously. For ex-
ample, if more than a maximum number (e.g., six) of spa
experiences are available, any spa experiences in ex-
cess of the maximum number may be displayed on a
second page. A user can navigate between pages by
selecting left arrow 2116 and/or right arrow 2118. The
number of circles 2120 located between the arrows
2116-2118 may indicate a number of pages on which
various spa experiences are displayed. One of circles
2120 may be highlighted to indicate which page the user
is currently viewing. A user can select a spa experience
by selecting the corresponding graphical element via spa
control interface 2100. In some embodiments, one ex-
perience can be selected at a time. For example, if the
cool down experience 2104 is selected and the user se-
lects the warm up experience 2106, the warm up icon
may become highlighted to indicate that the warm up
experience 2106 is currently selected and the cool down
icon may return to its non-selected appearance/state.
[0099] To begin an experience, the user can select
"start"icon 2122. Ifthe purge feature is enabled, selecting
start icon 2122 may initiate the purging process, as de-
scribed with reference to FIG. 13. If the purge feature is
enabled, spa control interface 2100 may transition to a
spa experience interface 2124 (shown in FIG. 22) once
the purging process has completed or has been can-
celed. If the purge feature is disabled, spa control inter-
face 2100 may transition to spa experience interface
2124 in response to selecting start icon 2122.

[0100] Referring particularly to FIG. 22, a spa experi-
ence interface 2124 is shown, according to an exemplary
embodiment. Spa experience interface 2124 may be dis-
played in a new spa experience tab 2126. The spa ex-
perience tab 2126 may appear when start icon 2122 is
selected after selecting a spa experience via spa control
interface 2100. Spa experience tab 2126 may be labeled
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with the name of the selected spa experience (e.g., "re-
lax"). Spa experience interface 2124 is shown to include
a temperature indicator 2140 for the temperature of the
water currently being output from shower outlets
121-129. If different zones (e.g., zones controlled by dif-
ferent valves) have different temperatures, each temper-
ature may be displayed (e.g., zone 1 on top, zone 2 on
the bottom). A dividing line 2142 may separate the zone
1 temperature indicator from the zone 2 temperature in-
dicator.

[0101] Spa experience interface 2124 is shown to in-
clude a countdown timer 2128 indicating a total amount
of time remaining in the currently-active spa experience.
In some embodiments, the spa experience includes mul-
tiple discrete segments and spa experience interface
2124 includes a segment countdown timer indicating an
amount of time remaining in the currently-active segment
of the spa experience. When the segment countdown
timer reaches zero, the combination of outputs provided
by shower control system 200 may change to a different
combination of outputs for the next segment of the spa
experience

[0102] Spa experience interface 2124 may be used to
skip steps, repeat steps, and/or adjust temperature set-
tings for various steps of a spa experience. In some em-
bodiments, spa experience interface 2124 includes se-
lection arrows (e.g., leftarrow 2130 and right arrow 2132)
which allow a user to manually transition between seg-
ments of the active spa experience. Selecting right arrow
2132 may skip to the next segment, whereas selecting
left arrow 2130 may return to the previous segment. If
the currently-active segment is the first or last segment,
left arrow 2130 or right arrow 2132 (respectively) may be
grayed-out to indicate that a transition into the previous
or next segment is not available for selection. In some
embodiments, selecting left arrow 2130 in the first seg-
ment of a spa experience resets timer 2128.

[0103] In some embodiments, spa experience tab
2126 shows the target water temperature 2134 for the
currently active segment of the spa experience. The tar-
get temperature 2136 for the next segment may also be
displayed (e.g., between target water temperature 2134
and right arrow 2132). If different zones (e.g., zones con-
trolled by different valves) have different target temper-
atures, each target temperature may be displayed (e.g.,
zone 1ontop, zone 2 on the bottom). A dividing line 2144
may separate the zone 1 temperature indicator from the
zone 2 temperature indicator.

[0104] In some embodiments, the target tempera-
ture(s) 2134-2136 for the current spa experience can be
adjusted via temperature control buttons 504-506. Se-
lecting one of temperature control buttons 504-506 may
cause pop-up temperature adjustment window 722 to ap-
pear. In some embodiments, the target temperatures for
each zone can be adjusted simultaneously. For example,
selecting one of temperature control buttons 504-506
may increase or decrease both target temperatures to-
gether such that the temperature differential between
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zones is maintained. However, if one of the target tem-
peratures reaches a minimum or maximum threshold,
the temperature may not be increased or decreased past
the threshold. The temperature differential between
zones can then be adjusted by moving the other temper-
ature closer to the threshold.

[0105] In some embodiments, the spa experience se-
lected via menu tab 2102 may be started automatically
in response to selecting start icon 2122. The spa expe-
rience may start automatically if the purge process is not
performed. In some embodiments, the spa experience
does not start automatically if the purge process is per-
formed. A user can then select start icon 2122 on spa
experience tab 2126 to start the spa experience. The spa
experience may be stopped or paused by selecting stop
icon 2138. When stop icon 2138 is selected, stop icon
2138 may toggle to starticon 2122, which can be selected
to resume or restart the spa experience. In various em-
bodiments, the spa experience may be resumed from
the same segment and/or time at which stop icon 2138
was selected or from the beginning of spa experience.
[0106] Atthe end of a spa experience, all outlets may
be deactivated except for the primary shower outlet 121.
Shower outlet 121 may continue dispensing water at the
ending temperature of the spa experience. Lights and
music may continue. A user can select stop icon 2138 or
power button 502 to stop the flow of water. In some em-
bodiments, timer 2128 blinks between a bright time and
a dim time when the spa experience has ended. The end
of a spa experience may be accompanied by an audio
indication (e.g., a double beep).

[0107] In some embodiments, selecting "options" icon
2146 causes a spa options interface to be displayed. The
spa options interface may be presented in a pop-up win-
dow and may allow a user to make an adjustment to the
selected spa experience. For example, the spa intensity
level (e.g., for temperature therapy) can be selected from
a list of options (e.g., mild, medium, professional, etc.).
The professional level may have greater temperature dif-
ferentials than the mild and medium levels. For example,
a professional level experience may deliver contrast ther-
apy at highest temperature differential (e.g., 18 °); the
medium level may have a medium temperature differen-
tial (e.g., 12°); and the mild level may have a lowest tem-
perature differential (e.g., 6°). The spa options interface
may be used to control whether a sound (e.g., a beep)
is emitted at the end of each segment and/or at the end
of the spa experience.

[0108] Referring now to FIG. 23 a "user preferences"
interface 2300 is shown, according to an exemplary em-
bodiment. User preferences interface 2300 may be dis-
played in response to selecting the users icon 604 on
home screen 600. User preferences interface 2300 may
provide interface options for configuring user preferenc-
es and customization settings for specific users of shower
100. For example, user preferences interface 2300 may
allow a user to save a shower configuration by automat-
ically detecting which of the features of shower 100 are
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currently active and the current settings and/or state of
each active feature (e.g., which outlets are on, water tem-
perature, music playlist, light brightness, etc.). Shower
control system 200 automatically creates a preset of the
active shower configuration and allows the preset to be
saved for future retrieval.

[0109] User selection interface 2300 is shown to in-
clude a listing of several different user profiles
2302-2312. By default, user profiles 2302-2312 may be
named chronologically (e.g., user 1, user 2, etc.). How-
ever, profiles 2302-2312 can be renamed as desired. The
icons 2314 to the right of the profile name represent all
the features that may be incorporated into a user profile
(e.g., shower, steam, light, music, and spa). A feature
may be dimmed, grayed, or omitted if the corresponding
user profile has no saved settings for the feature. In FIG.
23, user profiles 2304-2312 are displayed as dimmed or
grayed-out to indicate that no settings saved to them.
However, user profile 2302 is illuminated to indicate that
user profile 3202 has saved settings. The highlighted
icons 2314 (i.e., a shower icon, a lighting icon, and a
music icon) indicate that user profile 2302 has saved
shower settings, saved lighting settings, and saved music
settings.

[0110] To save a currently-active configuration to a us-
er profile, the user can select the "save as" icon 2316.
Selectingicon 2316 may cause a window to be displayed
for allowing the user to assign the current configuration
to a specific user profile. Upon assigning the configura-
tion settings to a user profile, user interface 2300 may
return to home page 600. The name of the user profile
to which the settings were just assigned (e.g., "user 1")
may be displayed on home page 600.

[0111] User selection interface 2300 can also be used
to retrieve configuration settings previously assigned to
a user profile. Any user profile that has saved configura-
tion settings can be selected via user selection interface
2300. Once a user profile is selected, a user can select
start icon 2318 to activate the selected user profile and
return to home screen 600. The name of the active user
profile may be displayed on home page screen 600.
[0112] In some embodiments, user profiles can be se-
lected from user interface 500 by swiping at a designated
location of touch-sensitive display 163. For example, a
user can swipe from left to right along the top of touch-
sensitive display 163 to select user profile 2302 via in-
terface 500. Swiping in different areas and/or directions
may select different user profiles. For example, user pro-
file 2312 can be selected from swiping from right to left
along the bottom of touch-sensitive display 163.

[0113] Referring now to FIG. 24, a feature deactivation
interface 2400 is shown, according to an exemplary em-
bodiment. Feature deactivation interface 2400 may be
used to deactivate various features and/or subsystems
of shower control system 200. In some embodiments,
multiple different features of shower control system 200
can be active concurrently. For example, shower control
system 200 may concurrently provide a shower feature
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via valve control system 270, a lighting feature via lighting
system 250, a music feature via audio system 240, a
steam feature via steam system 230, and/or a spa feature
using various combinations of subsystems 230-270.
Each feature may run as an independent application or
process within the memory of shower control system 200.
[0114] In some embodiments, a feature can be
stopped by selecting the stop icon within the user inter-
face corresponding to the feature. For example, the
shower feature can be stopped by selecting stop icon
720 within shower control interface 700; the steam fea-
ture can be stopped by selecting stop icon 1420 within
steam control interface 1400; and the music feature can
be stopped by selecting stop icon 1912 within music con-
trol interface 1900. A feature can also be stopped by se-
lecting the stop icon 614 on home screen 600. For ex-
ample, selecting stop icon 614 may cause feature deac-
tivation interface 2400 to be displayed. Feature deacti-
vation interface 2400 may include a listing of features
that are currently running. A user can select one or more
features via feature deactivation interface 2400 and se-
lect the "OK" icon 2402 to turn off the selected features.
Features can also be deactivated via power button 502.
For example, selecting power button 502 at any time may
stop all currently-active features and display power off
interface 500 without displaying the feature deactivation
interface 2400.

[0115] In some embodiments, controller 260 runs mul-
tiple active features of shower control system 200 con-
currently and deactivates an active feature of shower
control system 200 in response to a user input received
via feature deactivation interface 2400. In response to
deactivating the active feature, controller 260 may deac-
tivate each of the output devices of shower control system
200 (e.g., shower outlets, lighting elements, speakers,
steam outlets, etc.) that are used only in the deactivated
feature. Controller 260 may continue to operate each of
the output devices that are used in any remaining active
features of shower control system 200 in accordance with
the remaining active features.

[0116] In some embodiments, shower control system
200 includes various features in addition to the features
explicitly described herein. For example, shower control
system 200 may include any of the features or compo-
nents disclosed in U.S. Provisional Patent Application
No. 61/934,811, filed February 2, 2014, the entirety of
which is incorporated by reference herein. Exemplary
features may include, for example, a timer/alarm feature,
an automatic tub filling feature, a settings feature for ad-
justing various setting of shower control system 200 (e.g.,
feature settings, date and time settings, units settings,
language settings, control panel settings, display set-
tings, startup settings, etc.), or any other feature that can
be incorporated into shower control system 200, as would
be appreciated by one of ordinary skill in the art.

[0117] Itis important to note that the construction and
arrangement of the shower control system as shown in
the various exemplary embodiments are illustrative only.
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Although only a few embodiments have been described
in detail in this disclosure, those skilled in the art who
review this disclosure will readily appreciate that many
modifications are possible (e.g., variations in sizes, di-
mensions, structures, shapes and proportions of the var-
ious elements, values of parameters, mounting arrange-
ments, use of materials, colors, orientations, etc.) without
materially departing from the novel teachings and advan-
tages of the subject matter described herein. For exam-
ple, elements shown as integrally formed may be con-
structed of multiple parts or elements, the position of el-
ements may be reversed or otherwise varied, and the
nature or number of discrete elements or positions may
be altered or varied. The order or sequence of any proc-
ess or method steps may be varied or re-sequenced ac-
cording to alternative embodiments. Other substitutions,
modifications, changes and omissions may also be made
in the design, operating conditions and arrangement of
the various exemplary embodiments without departing
from the scope of the present invention.

[0118] As utilized herein, the terms "approximately,"
"about," "substantially”, and similar terms are intended
to have a broad meaning in harmony with the common
and accepted usage by those of ordinary skill in the art
to which the subject matter of this disclosure pertains. It
should be understood by those of skill in the art who re-
view this disclosure that these terms are intended to allow
a description of certain features described and claimed
without restricting the scope of these features to the pre-
cise numerical ranges provided. Accordingly, these
terms should be interpreted as indicating that insubstan-
tial or inconsequential modifications or alterations of the
subject matter described and claimed are considered to
be within the scope of the invention as recited in the ap-
pended claims.

[0119] It should be noted that the term "exemplary" as
used herein to describe various embodiments is intended
to indicate that such embodiments are possible exam-
ples, representations, and/or illustrations of possible em-
bodiments (and such term is not intended to connote that
such embodiments are necessarily extraordinary or su-
perlative examples).

[0120] The terms "coupled," "connected," and the like
as used herein mean the joining of two members directly
or indirectly to one another. Such joining may be station-
ary (e.g., permanent) or moveable (e.g., removable or
releasable). Such joining may be achieved with the two
members or the two members and any additional inter-
mediate members being integrally formed as a single uni-
tary body with one another or with the two members or
the two members and any additional intermediate mem-
bers being attached to one another.

[0121] References herein to the positions of elements
(e.g., "top," "bottom," "above," "below," etc.) are merely
used to describe the orientation of various elements in
the FIGURES. It should be noted that the orientation of
various elements may differaccording to other exemplary
embodiments, and that such variations are intended to



33 EP 2 910 694 A1 34

be encompassed by the present disclosure.

[0122] The presentdisclosure contemplates methods,
systems and program products on memory or other ma-
chine-readable media for accomplishing various opera-
tions. The embodiments of the present disclosure may
be implemented using existing computer processors, or
by a special purpose computer processor for an appro-
priate system, incorporated for this or another purpose,
or by a hardwired system. Embodiments within the scope
of the present disclosure include program products or
memory including machine-readable media for carrying
or having machine-executable instructions or data struc-
tures stored thereon. Such machine-readable media can
be any available mediathat can be accessed by a general
purpose or special purpose computer or other machine
with a processor. By way of example, such machine-
readable media can comprise RAM, ROM, EPROM,
EEPROM, CD-ROM or other optical disk storage, mag-
netic disk storage or other magnetic storage devices, or
any other medium which can be used to carry or store
desired program code in the form of machine-executable
instructions or data structures and which can be ac-
cessed by a general purpose or special purpose compu-
ter or other machine with a processor. Combinations of
the above are also included within the scope of machine-
readable media. Machine-executable instructions in-
clude, for example, instructions and data which cause a
general purpose computer, special purpose computer,
or special purpose processing machines to perform a
certain function or group of functions.

[0123] Although the figures may show a specific order
of method steps, the order of the steps may differ from
what is depicted. Also two or more steps may be per-
formed concurrently or with partial concurrence. Such
variation will depend on the software and hardware sys-
tems chosen and on designer choice. All such variations
are within the scope of the disclosure. Likewise, software
implementations could be accomplished with standard
programming techniques with rule based logic and other
logic to accomplish the various connection steps,
processing steps, comparison steps and decision steps.

Claims
1. A shower control system comprising:

a controller in communication with a plurality of
output devices located within a shower enclo-
sure and configured to control the plurality of
output devices; and

a control panel in communication with the con-
troller and configured to provide a graphical user
interface for controlling the plurality of output de-
vices, the control panel comprising:

an electronic display configured to present
dynamic content;
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one or more static buttons; and

a touch-sensitive panel overlaying both the
electronic display and the one or more static
buttons, wherein the touch-sensitive panel
is configured to detect a user interaction
with both the one or more static buttons and
the dynamic content presented via the elec-
tronic display.

2. The shower control system of Claim 1, wherein the

touch-sensitive panel comprises:

a transparent portion through which the elec-
tronic display is visible; and

an opaque portion comprising one or more fixed-
position optical apertures defining the one or
more static buttons.

3. The shower control system of Claim 1 or Claim 2,
the control panel further comprising:

a first backlight configured to provide backlight-
ing for the electronic display; and

a second backlight configured to provide back-
lighting for one or more of the static buttons.

4. The shower control system of Claim 3, wherein the

second backlight comprises a discrete lighting ele-
ment for each of the static buttons, each of the dis-
crete lighting elements being independently control-
lable to illuminate one of the static buttons.

5. The shower control system of Claim 3 or Claim 4,
the control panel further comprising a light guide con-
figured to direct light emitted from the second back-
light toward a front surface of the control panel and
through a fixed-position optical aperture in an
opaque portion of the touch-sensitive panel.

6. The shower control system of Claim 5, wherein the
light guide comprises a discrete light guide element
for each of the static buttons.

7. The shower control system of any of Claims 1 to 6,
wherein:

the static buttons comprise a temperature up
button and a temperature down button;

the control panel is configured to illuminate the
temperature up button and the temperature
down button when temperature adjustments are
available; and

the control panel is configured to de-illuminate
the temperature up button and the temperature
down button when temperature adjustments are
not available.

8. The shower control system of any of Claims 1 to 6,
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wherein:

the plurality of output devices comprise a plural-
ity of shower outlets;

the static buttons comprise a temperature up
button and a temperature down button; and
the controller uses input received via the static
buttons to adjust a temperature of water being
dispensed from the plurality of shower outlets
regardless of the dynamic content presented via
the electronic display.

9. A shower control system comprising:

a controller in communication with a plurality of
output devices located within a shower enclo-
sure and configured to control the plurality of
output devices to provide a feature of the shower
control system;

wherein the controller is configured to maintain
first state information indicating which of the plu-
rality of output devices are selected, to maintain
second state information indicating whether the
feature is active, and to use the first state infor-
mation and the second state information to de-
termine whether to use each of the plurality of
output devices to provide an output to the show-
er enclosure.

10. The shower control system of Claim 9, further com-
prising:

a control panel in communication with the con-
troller and configured to provide a graphical user
interface for controlling the feature of the shower
control system, the graphical user interface
comprising a plurality of selectable icons repre-
senting the plurality of output devices;

wherein the controller is configured to receive a
user selection of one or more of the output de-
vices via the graphical user interface and to up-
date the first state information based on which
of the output devices are selected via the graph-
ical user interface.

11. The shower control system of Claim 9, further com-
prising:

a control panel in communication with the con-
troller and configured to provide a graphical user
interface for activating or deactivating the fea-
ture of the shower control system;

wherein the controller is configured to activate
or deactivate the feature of the shower control
system and to update the second state informa-
tion based on a user input received via the
graphical user interface.
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12. The shower control system of any of Claims 9 to 11,
wherein determining whether to use an output device
to provide an output to the shower enclosure com-
prises:

using the first state information to determine
whether the output device is selected;

using the second state information to determine
whether the output device is used in an active
feature; and

in response to a determination that the output
device is both selected and used in an active
feature, using the output device to provide an
output to the shower enclosure in accordance
with the active feature.

13. The shower control system of any of Claims 9 to 12,
wherein the controller is configured to:

receive a user input indicating the selected out-
putdevices prior to activating any of the selected
output devices; and

activate all of the selected output devices simul-
taneously upon activating a feature of the show-
er control system that uses all of the selected
output devices.

14. The shower control system of any of Claims 9 to 13,
wherein the controller is configured to:

run multiple active features of the shower control
system concurrently;

deactivate an active feature of the shower con-
trol system; and

in response to deactivating the active feature,
deactivate each of the plurality of output devices
that are used only in the deactivated feature of
the shower control system while continuing to
operate each of the plurality of output devices
that are used in any remaining active features
of the shower control system in accordance with
the remaining active features.

15. The shower control system of any of Claims 9 to 14,
wherein the plurality of output devices comprise a
plurality of shower outlets, wherein the controller is
configured to:

determine that a purge feature of the shower
control system is enabled;

receive a user input selecting a new feature of
the shower control system for activation;

in response to the user input selecting the new
feature for activation and prior to activating the
new feature, temporarily activate all of the show-
eroutlets until atemperature of water dispensed
from the shower outlets reaches a threshold
temperature; and
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activate the new feature and operate the shower
outlets in accordance with the new feature once
the temperature of the water dispensed from the
shower outlets reaches the threshold tempera-
ture.

10

15

20

25

30

35

40

45

50

55

20

38



EP 2 910 694 A1

. 100
\ 1z§1 ( | ) 1/28 1/41 /
\ 0

123

N
(6]
-

-

)

-

—113

129

—131

21



EP 2 910 694 A1

sjapno
Jamoys o]

SENT)
JOMOUS O]

sioyeadg hmw_

] Ll {
1 N mu_ .H_ ut oipny o clpny o_s\_oos_
_ ez soydwy = . 1SN
_ Lo 7 a u o_c%\ v uiwesng
| m 3 & 4
_ L e gﬂoomws_m
0S¢ 0ce washe oIpNy
L] I i 1 .
[ Jupioo T u ploo ~ » ove
I julioH Llc_ 10H —\m_\\D _\m_“D
weisAg Bunybi WB)sAg weslg
Ul 1e1em % % _
PIOD -
i
_J Y VVYVYY e
Ul Jejem »
o4 WBISAS |0JIUOD) BAIBA < soepLU| _ AIOWBN ._/
m B SUONEDIUNWILLOD
0.2 f | Jossso0id 86¢ AR J
#9¢ 8o
/ 19]j023u0D) 66¢ i nod
| 4
09¢ 0ce
y
291 AV A0 79| "V A ® Z91l A~ AB e JURESH U] ]
1oL =T Lo 4T oL 4T *— 00z
™ ™ ™~
091 091 091

22



FIG. 3



163

161

EP 2 910 694 A1

178
165
X?
%
176
174 N
T T
1 170
/ | N-172

T 168

" FIG. 4

24



EP 2 910 694 A1

9 Ol

209 »\

R

wmcamm

ﬁé ]

alsnuw

Bunuby

A 62 ‘Repuon

RS

ﬁ@@ormé:\ mom Kﬂ
(20

Q)

¢09

~cl9

~909

om_‘\

G Ol

N dstWm//MWMﬂMwwx\\\.

Anr Gz Aepuon

*le8

—c91

191

809

009 qgy

J

00S

25



EP 2 910 694 A1

VoA O
m_‘h/

ommmmmﬁ \evamj sy

SR D)

0L ‘1ebie) N_Lu

Uwege:8

_,or

om_.\

004

L Ol

VARV AN )

0L~

B0 () (&)

m_:w

5_‘ M= o)zl //N_‘N Nb@:

ALo]!

uezeg zo; A Jevoss

7 @w_‘ﬁ%wm_‘h&\vmr
W e

012

om_‘\

26



0L Ol 6 Old

EP 2 910 694 A1

VoA O VAN @
(P (o) (1)) |0 () (@)
) [CRICIISNIN

o @Nr\ <7 7] ¢ euoz

vow 9L/~ 221

) (009) (T) @rp
mor 74 S0z | /riFQCON ~LZl
MO}

~VLL

/\

sinEIeduwe] JBMOUS £0| 1ebe

10608 —
o R4 0]y
R— ’ V50,
wezeg ovous
Nzoz

I n | f" &'l =)

weze'g \zzs Jemous

27

om_‘\



EP 2 910 694 A1

écl :
IS o
o O L
“ G euoz ’ L S0 ;

9L — .
NM&U@ =V ord el . g
] \ Jemous

ze1

omv\

004

L1 "Old

VAN @

wmm/

0¢€L-

Vel

55) () (&)
[pe) (@)= )
po9) TR
ﬁ vor mmhgmﬁo \A

LLOL ‘1ebe)

0L

WeZE'8 / JBMOUS

/Nom

-804

o1

004

28



EP 2 910 694 A1

W A D
@

= @EECLLS) WS 18008
Noi‘d
G/
eoeds wauno
wego:oL Wweas

E&Tx@.—' 8@# .ﬁn@_\i
o0vL
IR TS

oovL

80/
dn-uuem
e
weze:g /mmm JBMous

004

29



EP 2 910 694 A1

91 "Old

Gl 9Old

VoA @

vLOL CLOL

(%) (%) (&)

O

N e |
ool U 0\
909}
cﬁ:MWQFa WWE J
wegeg 109+ 209 5o e

¥0S

W A @

1434

OLP -

SOV uoneinp Weejs

Tw: ~

=== gNeieduie)] wes)s 1Bt

207l
d@ 683
o N\

80Bds JUaLND

weco:0l weels

-9Lvl

K124

omv\\\

omr\\\

oovl

30



EP 2 910 694 A1

veol

8l 9ld

VoA @

0€9 1~

08) (=) (&)

Bnjpe eny
L sge [ TLTLID
ﬁ@NS\ _ u
m_\@_\qn, «dcmvm_‘
e (s

SUORC0 eoy

(.

OOO2O0
\ISIQIN7I@®

\ /
7091 209)
Wweze'g Bupupy

8291

oovi

Ll Old

N\ @
() (@)
ﬁA 229l vu
(wosepny O

spnop AUUNS O
LES0 00D @
6o/ Jojeo O

(= | %)

8191 /m_\mw
URl JeiCue wioal
/#omv Now_\\

wezeg Bupyoy

02914

iy

omr\

oovl

31



0Z Ol 6l Ol

EP 2 910 694 A1

VoA @ VoA ®
(@) m@ () (&

\m uj ey ﬂﬂ\f@ ownon

\
- (k) (Ppt)
\\m opel euel  (©) g _AM w_
8l6l 01617 8061 AHWV
\\m HUOMISU BuIoy mg onL \
9161 S
\M & w : 9061 L
_ woTeng
p161
ﬁ ndu et Iy v
oo, 708 20817 wopioy ~TOBF 2061 gy,

X
0oL 006! oo 0061

32



EP 2 910 694 A1

¢

old

70G c0s
NN @

@8 (=) (&)

2. 20 @N&

Ze1LZ \.8 N@w

mm&.\

1068
/%&

GOl

.20k

ovie
' Y nuel

eds

~vvle

~0€12

L¢ Ol

VoA @

) 4 Yoy

8Llc

) Y

9012

SUORCO

05) () (&)
208

eypoiq 0CLC  eioiser

FoLLe

1224

-801¢

00Le

33



EP 2 910 694 A1

v¢ 9Old

\VARVANI O

(2 (0) (&
(y) |
T Noqmvu vu

ﬁ & osnw O u

¥ s @
0 ewous @

ﬁ [P 30008 u

4O wn 01 10ees

@ J

(&)

ewioy

00) 74

€¢ 9l

Yo oA O

ST SOy

ol ©) () (&)

m@%u%mwc ob%%
@%%««%C @bwjgaw_‘mw
mﬂa%&wmac mb@ﬂ&-o_‘mw
mﬁ.%&\\mwo ob%@-womw
@»ﬂ&m&ﬂc o s uleMN
Mlvomw

¥ 9 :8:&

omr\

00ge

34



10

15

20

25

30

35

40

45

50

55

EP 2 910 694 A1

)

Europdisches
Patentamt
European
Patent Office

Office européen
des brevets

—

EPO FORM 1503 03.82 (P04E07)

PARTIAL EUROPEAN SEARCH REPORT

under Rule 62a and/or 63 of the European Patent Convention.
This report shall be considered, for the purposes of

subsequent proceedings, as the European search report

Application Number

EP 15 15 3209

DOCUMENTS CONSIDERED TO BE RELEVANT
Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
X WO 20117094455 Al (HANNA KENNETH S [US]; [9-15 INV.
VANDERHEYDEN JACOB P [US]; RUH KEITH S EO3C1/04
[US]) 4 August 2011 (2011-08-04) EO3C1/05
* the whole document *
X EP 1 657 367 Al (CHECK UP S R L [IT]) 9-15
17 May 2006 (2006-05-17)
* the whole document *
X US 2008/259056 Al (FREIER DONALD P [US] ET|9-15
AL) 23 October 2008 (2008-10-23)
* the whole document *
TECHNICAL FIELDS
SEARCHED (IPC)
EO3C
INCOMPLETE SEARCH
The Search Division considers that the present application, or one or more of its claims, does/do
not comply with the EPC so that only a partial search (R.62a, 63) has been carried out.
Claims searched completely :
Claims searched incompletely :
Claims not searched :
Reason for the limitation of the search:
see sheet C
Place of search Date of completion of the search Examiner

Munich

16 July 2015

Horst, Werner

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

35




10

15

20

25

30

35

40

45

50

55

EP 2 910 694 A1

:utropfisc:les
European " "
0)» e ofee INCOMPLETE SEARCH Application Number

des brevets SHEET C EP 15 15 3209

Claim(s) completely searchable:
9-15

Claim(s) not searched:
1-8

Reason for the limitation of the search:

The application as filed contains 2 independent claims (claims 1 and 9),
which contravenes Rule 43 EPC. A respective invitation pursuant to Rule
62a EPC has been sent to the applicant, and he decided in his letter
dated 09.07.2015, that claim 9 and claims 10- 15 depending therefrom
should be searched.

Consequently only claims 9- 15 have been searched. The applicant should
1imit the application to the invention searched and excise those parts of
the application relating to another invention. The subject-matter to be
excised may be made the subject of one or more divisional applications
according to Rule 36 EPC.

36



EP 2 910 694 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 15 15 3209

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

16-07-2015
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2011094455 Al 04-08-2011 CN 103370481 A 23-10-2013
CN 104294886 A 21-01-2015
CN 104294887 A 21-01-2015
CN 104294888 A 21-01-2015
EP 2531659 Al 12-12-2012
W 201139799 A 16-11-2011
W 201204902 A 01-02-2012
W 201204903 A 01-02-2012
W 201204904 A 01-02-2012
US 2011186135 Al 04-08-2011
US 2011186136 Al 04-08-2011
US 2011186137 Al 04-08-2011
US 2011186138 Al 04-08-2011
W0 2011094455 Al 04-08-2011
EP 1657367 Al 17-05-2006 AT 397696 T 15-06-2008
EP 1657367 Al 17-05-2006
ES 2308392 T3 01-12-2008
US 2008259056 Al 23-10-2008 BR P10721584 A2 05-03-2013
CN 101689047 A 31-03-2010
EP 2140314 Al 06-01-2010
RU 2009142852 A 27-05-2011
W 200903300 A 16-01-2009
US 2008259056 Al 23-10-2008
US 2011169786 Al 14-07-2011
WO 2008130349 Al 30-10-2008

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

37




EP 2 910 694 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

«  US 61934811 A [0001] [0097] [0116]

38



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

